Inhibition of influenza A virus replication by a kanamycin derivative.
We studied the antiviral activity and the mechanism of action of a new antiviral agent and kanamycin derivative, 1-N-eicosanoyl-3"-N-trifluoroacetyl kanamycin A (ETKA), against influenza A virus. From yield reduction assays with VERO cells, ETKA showed a significant antiviral activity with negligible cytotoxic effect. In the presence of 20 micrograms/ml of ETKA at which VERO cell growth was not inhibited, virus titer was suppressed to 11.2% of control, and at 100 micrograms/ml virus production was suppressed to more than 99%. ETKA markedly inhibited viral protein synthesis when cells were pretreated with the drug before infection, but there was no inhibition when the drug was added 15 min post-infection. ETKA did not inhibit virus adsorption and penetration. Nor did it affect the activity of viral RNA polymerase in vitro. We found that the drug had a direct inactivating effect on influenza A virus under acidic conditions. These results suggest that ETKA exerts its antiviral action mainly in the early stage, prior to uncoating by direct inactivation of the virus due to the acidic environment of the endocytic vesicle. Aerosol treatment with the drug protected mice against a lethal influenza A virus infection.